Evidence that human kidney produces a protein similar to lithostathine, the pancreatic inhibitor of CaCO3 crystal growth.
Pancreatic juice is supersaturated in calcium carbonate. CaCO3 crystal growth is controlled by lithostathine, a secretory protein synthesized by pancreatic acinar cells, first described as a constituent of pancreatic stones. It was recently reported that, in the thin descending limb of the Henle's loop, urine was supersaturated in CaCO3 (Coe FL, Parks JH: Defenses of an unstable compromise: crystallization inhibitors and the kidney's role in mineral regulation. Kidney Int. 1990: 38, 625-631. This observation suggested the presence in kidney of a similar inhibitor. In this study, we show that a protein immunologically related to lithostathine is actually present in urine of healthy subjects and in renal stones. Immunocytochemistry of kidney sections localized the protein to cells of the proximal tubules and thick ascending limbs of the Henle's loops. Protein extracts of renal stones inhibited CaCO3 crystal growth in vitro and this inhibition was significantly lifted by incubating the extracts with antibodies to lithostathine. The protein is not immunologically related to nephrocalcin. Because of its structural and functional similarities with pancreatic lithostathine, it was called renal lithostathine.